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(54) Recording/playback apparatus for optical disk, and optical disk therefor 



(57) A video disk recorder (100) has a function lor 
carrying out a linking on an optical disk (1) and contains 
a predetermined data building-in circuit (13) for supply- 
ing a predetermined fixed data (<t>) as a playback data. 
Upon linking, a linking point is placed in a CRM area on 
the optk»l disk (1) and the fixed data (4>) is recorded in 



this CRM area. Upon playback of the CRM area in which 
the linking is carried out, the fixed data (♦) supplied from 
the predetermined data buikfing-in circuit (13) is read 
out as the playk>ack data. 
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Description 

BACKGROUND OF THE INVENTION 

1. Reld of the Invention 

[0001] The present invention relates to a record- 
ing/playback apparatus tor an optical disk for recording 
and playing back data signal on/from the recorda- 
We/r^roducible optical disk such as CD-R, CD-RW. 
DVD and tiie like and an optical disk(disc) therefor. 

2. Description of the Related Art 

[0002] Recentiy, a demand for a large capacity opti- 
cal disk capable of recording a large amount of data has 
been rising and to meet such a demand, for example, 
such an optical disk as DVD-R has appeared. In this 
optical disK there has been demanded a recording 
method in which when new data is additionally recorded 
subsequent to an already recorded area ("additional 
recording", "linking"."after recording"), new data is 
recorded finely not so as to produce a waste data, 
thereby using the capacity of tiie optical disk to a maxi- 
mum extent. 

[0003] However, at a border between old and new 
data in a linking portion on a conventional recorda- 
ble/reproducible optical disk described above, old and 
new data needs to be linked at a higher accuracy than a 
rotation accuracy of a spindle motor for rotating the opti- 
cal disk (for example, the linking accuracy needs to be 
10.000 times the rotation accuracy). Thus, a deviation of 
rotating phase of the spindle motor (for example, wow 
and flutter) affects the accuracy badly. Further, in case 
where an optical disk containing old data is recorded 
with other recording unit a deviation of the rotating 
phase between the spindle motors of different recording 
units having old and new data respectively affects the 
linking accuracy more badly. 

[0004] As a result, a timing between a recoreling ter- 
mination point of oW data and a linking start point devi- 
ates so that a large gap occurs between the recording 
termination point and linking start point, or the linking 
start point is located in front of (before) tfie recording ter- 
mination point Consequentiy, a non-recorded gap is 
produced between old and new data so ttiat incontinuity 
occurs between the old and new data, or a beginning of 
the new data is written over a rear portion of the old 
data. 

[0005] As described above, the new data may not 
be recorded continuously with the old data, thereby 
leading to a cause for an enor which may occur when 
the old and new data are played back continuously. 
[0006] As a method for preventing such an enror, a 
method in which the finking is started apart by a prede- i 
termined length from a final end of an area in which ttie 
old data is recorded has been employed since before. 
RgalA. IB show an exanrple of a conventional linking 



method as such a preventing metiiod. 
[(N)07] In concentrically or spirally formed tracks of 
a recordable/reproducible optical disk such as CD-R, 
CD-RW and DVD. a plurality of sectors are formed to 
5 attain CAV (constant angular vefocity) or CLV (constant 
linear velocity). Here, an error coneclion code (ECC) 
block is composed with 16 sectors as a group. 
[0008] If a last recording (already recorded portion) 
is terminated halfway of the ECC block(fourth sector) in 
10 an example shown in Fig.1 A, an invalid predetermined 
data is recorded after a final end of that ECC block up to 
a predetermined position in a first sector of a next ECC 
block When additional recording is to be carried out, 
the invalid predetermined data is recorded from the pre- 
IS determined position in the first sector up to a final end of 
tiie first sector and then user data is recorded from a 
beginning of a second sector. 

[0009] On ttie other hand. In an example shown in 
Fig. IB, if the last data recording (recorded portion) is 
20 terminated halfway of the ECC block (fourth sector), an 
invalid data is recorded after a final end of that ECC 
block up to a predetermined position of a first sector of 
a next ECC WocK and when the additional recording ^ 
to be canried out, the invalid data is recorded from the 
25 predetermined position of the first sector up to a final 
end of tiie ECC trfock and tfien. user data is recorded 
from a beginning of the next ECC block. 
[001 0] In tiiese conventional linking system, invalid 
data is written after the recording termination point 
30 (fourth sector which is a terminal end of an existing 
recording portion) of old data and invalid predetermined 
data is written just after a recording start point (linking 
start point) of new data. A recording interval of this 
invaiki predetermined data is along enough for absorb- 
35 ing all bad influence of a deviation (for example, wow 
and flutter) of a rotating phase of the aforementioned 
spirxlle motor. Thus, even if there is a gap or overwrite 
between oW and new data, this disadvantage occurs in 
a range of the invalid predetermined data to such an 
40 extent that it can be absorbed, so tiiat destruction of a 
rear end of the old data can be avokJed. 
[Mil] However, because this invalid predeter- 
mined data exists in the recording area for recording 
new data, a recording capacity for new data which can 
<5 be recorded in this recording area decreases. As a 
result, as ttie frequency of tiie linking increases, the 
recording capacity of new data decreases. For this rea- 
son, tiiere is a problem that although there is a large 
recording capacity capable of recording a large amount 
JO of data, all of tiiis recording capacity cannot be used for 
recording such a large amount of data. 
[001 2] Furtiier, as other problem relating to ttie link- 
ing, there is a write enror which is caused by a foss of 
focus(de-fbcus) of laser beam emitted from a pickup at 
s a nnking starting point. That is. although upon linking, 
playtjack of okl data needs a low power for emitting the 
laser beam, tfiis power needs to be changed to a high 
power continuously to additionally record new data in 
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succession with this old data. Thus, if the mode 
changes from the playback mode to the recording mode 
upon linking as shown in section (A) of Rg. 2. the 
change of focus enror occurs as shown in (t } to (HQ of 
section (E)of Fig.2 with a change of the laser power, so 
that a loss of the focus occurs. In other words, the laser 
beam which is focused accurately when the playt^ack 
mode is sheeted become out of focus if the mode is 
changed to the recording mode. To eliminate this loss of 
the focus ((II) of section (E) of Fig.2). the pickup 2 is 
lifted up and down (sections (B). (C) and (D) of Fig.2) by 
the focus servo with respect to a signal surface of the 
optical disk and after a pred^ermined time elapses, a 
focus on the optical disk is obtained ((III) of sections (D) 
and (E) of Fig.2). 

[0013] A loss of the focus ((II) of section (E) of 
Rg.2) occurs at a linking start point where the mode 
needs to be changed from the playback mode to the 
recording mode so that the focus is not on the optical 
disk just after additional recording is started C^just after 
recording is started" shown in section (D) of Fig. 2). 
Ck>nsequentiy, a recording pit of a normal size is not 
formed accurately at a beginning of new data, thereby 
leading to a cause for an error which may occur when 
old and new data are played back continuously. 

SUMMARY OF THE INVENTION 

[0014] Accordingly, the present invention has been 
accomplished in views of the above problems and 
therefore, an object of the invention is to provide an opti* 
cal disk recoiding4>layback apparatus in which upon 
carrying out so-called linking of additionally recording 
new data subsequent to a recording area in which data 
is already recorded on an optical disk capable of addi- 
tionally recording, a recording terminatfon point of exist- 
ing recording data and a linking start point S for 
additional recording data are set up in a predetermined 
area (e.g., CPM area in specif ic sector 81 shown in sec- 
tions (A) to (D) of Fig.4) otiier than a data area in which 
new data is recorded and the new data is recorded in an 
area subsequent to the predetermined area, and an 
optical disk in which such data is recorded. 
[0015] Further, another object of the invention is to 
provide an optical disk recordingy|3layback apparatus in 
which upon carrying out so-called linking of additionally 
recording new data subsequent to a recording area in 
which data is already recorded on an optical disk capa- 
ble of additionally recording, a recording termination 
point is detected in a data area for recording new data or 
even in a predetermined area other than the data area 
for recording new data. arxJ in order not to produce 
incontinuity between a reproduction clock obtained by 
playing back existing recording data and a recording 
clock for use in additionally recording new data, a 
recording dock synchronous with the pl^t>ack dock is 
changed to a recording clock generated t>ased on a ref- 
erence signal recorded in an optical disk preliminarily so 



as to achieve additional recording of new data. 
[001 6] Further, still another object of the invention is 
to provkle an optical disk recording/playback apparatus 
for generating and holding a compensation signal for 

5 eliminating a loss of a focus of a pickup which may 
occur when the playback state of information signal 
recorded in the existing recording area is changed to 
additional recording state for additionally recording new 
information signal, and having a structure for outputting 

10 a compensation signal to a focus error detecting means, 
thereby preventing inability of recording a beginning 
portion of new data to be additionally recorded In a nor- 
mal state, because of a loss of focus which occurs due 
to a large deflection of laser beam power caused when 

IS the playbad< state is changed to the recording state just 
after a linking start. 

[0017] To achieve the above object, there is pro- 
vided an optical disk recording/playback apparatus for 
recording and playing back information signal using an 

20 optical disk capable of additionally recording new infor- 
mation signal sut>sequent to existing recording area in 
which information signal is recorded, the optical disk 
recording/jplayback apparatus comprising: a data gen- 
erating means for setting a linking start point for addi- 

25 tionally recording in a predetermined area subsequent 
to tiie existing recording area arKi generating predeter- 
mined data to be recorded in an area from the linking 
start point up to a termination point of the predeter- 
mined area to output the predetermined data; a signal 

30 recording means for inputting the predetermined data 
from the data generating means so as to record the pre- 
determined data from tiie linking start point up to tiie 
termination point of the predetermined area and record- 
ing the new information signal in an area subsequent to 

35 the predetermined area; and a playback means, upon 
detecting a portion corresponding to the predetermined 
area from the played-back information signal, for read- 
ing no information signal from this portion. 
[0018] In a preferred emtKXliment of the present 

40 invention, upon detecting the portion corresponding to 
the predetermined area from the played-back informa- 
tion signal, the playback means reads no information 
signal from the portion but outputs a second predeter- 
mined data assuming that the second predetermined 

45 data is read instead. 

[0019] In a preferred embodiment of the present 
invention, the data generating means sets up cydically 
a multiplicity of predetermined areas in a recordable 
area in the optical disk. 

so [0020] In a preferred emtxxJiment of the present 
invention, the signal recording means records the pre- 
determined data from a termination point of the existing 
recording area up to the linking start point. 
[0021] In a preferred embodiment of the present 

55 invention, the data generating means sets a specific 
area in each sector of the recordable area as the prede- 
termined area. 

[0022] In a preferred enrixxiiment of the present 
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invention, the specific area is an area located behind an 
ID area and in front of an user data area. 
[0023] To achieve the above object there is pro- 
vided an optical disk recoixling/|3layback apparatus for 
recording and playing back informatbn signal using an 
optical disk capable of additionally recording new infor- 
mation signal subsequent to existing recording area in 
which information signal is recorded, the optical disk 
reoorcfing/|3layback apparatus comprising: a playback 
dock generating means for generating and outputting a 
playt>ack clock from information signal recorded in the 
existing recording area; a recording clock generating 
means for generating and outputting a recording clock 
based on a reference signal recorded in the optical disk; 
a linking, start point generating means for detecting a 
recording termination point of information signal 
recorded in the existing recording area and changing a 
recording ck>ck synchronized with ttie playback dock to 
the recording dock generated based on the reference 
signal so as not to produce an incontinuity between the 
playback clock and recording clock at the ta-mination 
point to generate a linking start point; and a recording 
signal generating means for starting output of new infor- 
mation signal synchronous with the recording clock 
generated based on the reference signal from the link- 
ing start point. 

[0024] Further, to achieve the above object, there is 
provided an optical disk recording/jplayback apparatus 
for recording arxi playing back information signal using 
an optical disk capable of additionally recording infor- 
mation signal subsequent to a recording area in which 
information signal is recorded, the optical disk record- 
ing/|playt)ack apparatus comprising: a focus error 
detecting means for detecting a focus error of a pickup; 
a focus control means for contrdling focusing of the 
pickup so as to eliminate the focus error by inputting the 
focus error; and a compensating means for generat- 
ing/hdding a compensation signal so as to eliminate a 
loss of focus of the pickup which is produced when play- 
back state of information signal recorded in the existing 
recording area is changed to additional recording state 
for additionally recording new information signal and 
outputting the compensation signal to the focus control 
means at tiie change-over time. 
[0025] Further, to achieve the above object, there is 
provided an optical disk capable of additionally record- 
ing information signal subsequent to existing recording 
area in which information signal is recorded, wherein a 
linking start poirrt for additional recording is set up in a 
predetermined area sut>sequent to the existing record- 
ing area, a predetermined data is recorded from the 
linking start point up to a termination point of the prede- 
termined area, and new inforniation signal is recorded 
in a new recording area sut>sequent to the predeter- 
mined area. 

[0026] In a preferred embodiment of the present 
invention, a plurality of predetermined areas are set 
cydically. 



[0027] In a preferred embodiment of tiie present 
invention, a specif ic area in each sector is the predeter- 
mined area. 

[0028] In a prefenred embodiment of the present 
5 invention, the specific area is located behind an ID area 
and in front of an user data area. 
[0029] The nature, prindple and utility of the inven- 
tion will become more apparent from tiie following 
detailed description when read In corq'unction with the 
10 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0030] In tiie accompanying drawings: 

Rgs.1A. IB are explanatory diagrams for explain- 
ing a linking system of a conventional vkleo disk 
recorder; 

Rg.2 is an explanatory diagram of a focus error 
which may occur upon linking in a video disk 
recorder; 

Rg.3 is a k)lock diagram showing schematically a 
video disk recorder according to a first embodiment 
of an optical disk recording/t^layback apparatus of 
the present invention; 

Rg. 4 is a diagram for explaining a recording/J^lay- 
back operation of a video disk recorder according to 
the first emt)0diment of the optical disk reoord- 
ing^layt^ck apparatus of the present invention; 
Rg.5 is a t^ock diagram showing schematically a 
video disk recorder according to a second embodi- 
ment of tiie optical disk recording/^layt)ack appara- 
tus of the present invention; 
Rg.6 is a diagram for explaining a recording/play- 
t3ack operation of a video disk recorder according to 
tiie second embodiment of the optical disk record- 
ing/|9iayback apparatus of the present invention; 
Rg.7 is a t>lock diagram showing schematically a 
video disk recorder according to a third emtxxii- 
ment of the optical disk recording^layfc>ack appara- 
tus of the present invention; 
Rg. 8 is a diagram showing a relation between a 
voltage of focus error signal and a deviation of a 
pickup; and 

Rg.9 is a diagram for explaining a linking operation 
of a video disk recorder according to the third 
embodiment of tiie optical disk recording/^Dlayt^ack 
apparatus of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



[0031] Hereinafter, the optical disk recording/play- 
t>ack apparatus and optical disk of the present invention 
55 will be described with reference to Rgs.3-9. 

[0032] The optical disk recording/jplayback appara- 
tus of the present invention is an optical disk record- 
ing/k3layback apparatus (video disk recorder 100) for 
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recording and playing back information signal using an 
optical disk 1 capable of additionally recording irrfbrma- 
tton signal (us^^ data B) suk>sec|uent to existing record- 
ing area in which information signal (user data A) is 
recorded, as shown in Rgs.3, 4. The optical disk record- 
ing/playback apparatus of the present invention com- 
prises a data generating means for setting a linking start 
point S for adcStionally recording In a predetermined 
area (CPM area in sector SI) subsequent to the existing 
recording area; a signal recording means for recording 
from the linking start point S up to an terminal end of the 
predetermined area (CPM area) by inputting the prede- 
termined data from the data generating means and 
recording new information signal in an area (user area 
for storing user data B) sut>sequent to tiie predeter- 
mined area; and a playback means in which if a portion 
corresponding to the predetermined area is detected 
from the played-back information signal at the time of 
playbacK no information signal is read from tiiis portion. 
[0033] Here, the data generating means comprises 
a linking time recording signal generation circuit 4 and a 
linking timing generation circuit 5. The signal recording 
means comprises a user data supplying circuit 6. ID 
data generation circuit 7, recording signal generation 
circuit 8, and laser driving circuit 9. The playback means 
comprises a linking area determining circuit 11, play- 
back signal demodulation circuit 12. predetermined 
data buildlng-in circuit 13. error correction circuit 14 and 
interlace circuit 15. 

[0034] As shown in Figs.5. 6, the optical disk 
recording/iDlayback apparatus of the present invention is 
an optical disk recording/^layt>ack apparatus (video disk 
recorder 200) for recording and playing back informa- 
tion signal using an optical disk 1 capable of additionally 
recording new information signal (user data B) in an 
area (not-recorded area shown in Rg. 6) subsequent to 
the existing recording area (recorded area shown in 
Rg.6) in which information signal (user data A) has 
been already recorded. The c^tical disk recording/lplay- 
back apparatus of the present invention is an optical 
disk recording/j3layback apparatus (video disk recorder 
200) for recording and playback comprising: a playback 
clock generating means for generating and outputting a 
playback clock from information signal (user data A) 
recorded in the existing recording area; a recording 
clock generating means for generating and outputting 
recording clock based on a reference signal (wobfc>le 
signal) recorded In tiie optical disk 1 ; a linking start point 
generating means for detecting a recording t^-mination 
point E of information signal (user data A) recorded in 
the existing recording area and changing a recording 
clock (write dock) synchronized with the playl)ack clock 
to a recording clock (write clock) generated k}ased on 
the reference signal (woksble signal) so as not to pro- 
duce an incontinuity between tiie pl^back clock and 
recording dock (write dock) at this temnination point E 
to generate a linking start point S; and a recording sig- 
nal generating means for starting output of new informa- 



tion signal (user data B) synchronous with a recording 
dock (write dock) generated based on tiie reference 
signal (wobble slgnaQ from the linking start point S. 
[0035] The playback clock generating means com- 

5 prises a playback clock generating circuit 22. The 
recording clock generating means indudes a write dock 
generating drcuit 26. The linking start point generating 
means comprises a phase comparison circuit 23. low 
pass filter 24. selection switch 28. control drcuit 29. 

10 counting circuit 30. linked recording start timing gener- 
ating circuit 31 and correction operation circuit 32. Tiie 
recording signal generating means indudes tiie record- 
ing signal generation circuit 8. 

[0036] As shown in Fig.7 to Rg.S. the optical disk 

IS recording/k^layback apparatus of the present invention is 
an optical disk recordingy^dl^ack apparatus (vkleo disk 
recorder 300) for recording and playing back informa- 
tion signal using an optical disk 1 capable of additionally 
recording information signal (user data B) subsequent 

20 to the recording area (a recorded area just up to the link- 
ing start point S shown in Rg. 9) in which information 
signal (user data A) is recorded. The optical disk record- 
ing/playback apparatus of the present invention is an 
optical disk record ng/playt»ack apparatus comprising a 

25 focus enor detecting means for detecting a focus error 
of a pickup 2; a focus control means for contrdling 
focusing of the pickup so as to eliminate the focus error 
by inputting the focus error; and a compensating means 
for generating/holding a compensation signal (offset 

30 compensation voltage for compensating for a loss of 
focus) so as to eliminate a loss of focus of the pickup 2 
which is produced when playback state of information 
signal recorded in the existing recording area is 
changed to additional recording state for additionally 

35 recording new information signal (linking start point S) 
and outputting the conpensation signal to the focus 
control means at the aforementioned change-over time. 
[0037] Here, the focus error detecting means 
includes a focus error detecting drcuit 41. The focus 

40 control means comprises a focus servo circuit 42 and 
an actuator drive circuit 43. The compensation means 
comprises a selection switch 44. offset voltage generat- 
ing circuit 45 and timing generating circuit 47. 
[0038] The optical disk of the present invention is 

45 an optical disk 1 capable of additionally recording infor- 
mation signal (user data B) subsequent to the existing 
recording area in which information signal (user data A) 
is recorded, as shown in Rg.4. in which a linking start 
point S for additional recording Is set up in a predeter- 

50 mined area (CPM area in sector SI) subsequent to the 
existing recording area, a predetermined data c is 
recorded from this linking start point S up to a terminal 
end of the predetermined area (CPM area) and new 
information signal (user data B) is recorded in a record- 

55 ing area (user area for storing user data B)sut>sequent 
to the predetermined area. 

[0039] The predetermined area (CPM area) men- 
tioned above is an area which is located behind the ID 
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area in the specific sector SI and in front of us^* data 
area. 

[0040] Hereinafter* first emtxxiiment-third emtxxii- 
ment of the optical disk recording^layt>acl< apparatus of 
the present invention will be descn*bed in detail. s 

[First Embodiment! 

(Structure of Video Disk Recorder 100) 

[0041 ] A first emtKxiiment of the optical disk record- 
ing/jplayback apparatus of the present invention will be 
described In detail. Flg.3 is a block diagram showing 
schematically a video disk recorder 100 accordng to 
the first emkxxiiment of the optical disk recording/k^lay- 
back apparatus of the present invention. 
[0042] In the same Figure, the video disk recorder 
100 records and plays back inf6rmatk>n signal on and 
from an optical disk 1 via a pickup 2 and particularly, has 
a function for additionally recording new information sig- 
nal in the t>ack of an area in whteh the information signal 
is already recorded (hereinafter referred to as ''linking''). 
[0043] The optical disk 1 is a recording medium 
such as CD-R, CD-RW. DVD in which data signal can 
be recorded. A preformat synchronization signal for 
generating a write dock for use in recording is recorded 
in track of the optical disk 1 . 

[0044] A preformat synchronous signal detecting 
circuit 3 for detecting the aforementioned preformat syn- 
chronous signal is connected to the pickup 2. A linking 
timing generating circuit 5 for generating a linking timing 
based on a read dock generated from the preformat 
synchronous signal is connected to this preformat syn- 
chronous signal detecting circuit 3 and a upon- 
linked(linking time) recording signal generating circuit 4 
for generating a upon-linking(iinking time) recording sig- 
nal (fixed data after the linking start point 8 described 
later) is connected to this linking timing generation dr- 
cult 5. Then, this upon-linking recording signal is trans- 
mitted to a recording signal generating circuit 8. 
[0045] This recording signal generating drcuit 8 Is 
connected to the laser drivir^ circuit 9 and a user data 
supplying drcuit 6 for supplying user data B to be 
recorded in tiie optical disk 1 and an ID data generating 
drcuit 7 for generating ID data of each sector as well as 
user data B are connected to the recording signal gen- 
erating drcuit 8. The recording signal generating drcuit 
8 selects either the upon-linking recording signal (fixed 
data 0 after the linking start point S) or a series of data 
induding ID data. IDE data and user data B, depending 
on whether tiie linking area (indicated in (C) of Rg.4) or 
otfier area (ID. lED. user data (indicated in (C) of Rg.4) 
is recorded in each sector and generates such a record- 
ing sigr^l and transmits to the laser driving drcuit 9. 
[0046] A data signal preamplifier 10 for amplifying ss 
read data signal upon playt)ack mode is connected to 
the pckup 2 and the data signal amplified here is trans- 
mitted to the linking area determining circuit 11. This 



linking area determining drcuit 1 1 analyzes the read 
data signal so as to determine whether or not the data 
is played back from the linking area (indicated in (C) of 
Fig.4) or other area (ID, I ED, user data OrxJicated in (C) 
of Fig.4). If the data is reproduced from other area than 
tiie linking area, the linking area determining drcuit 1 1 
transmits data signal to the error conrection drcuit 14 
and interface drcuit 15 via the pl^t>ack signal demodu- 
lation drcuit 12. On tiie other hand, if the data is played 
back from the linking area, the linking area determining 
drcuit 1 1 transmits a predetermined fixed data d (indi- 
cated in (E) of Rg.4) from the predetermined data build- 
ing-in circuit 13 to the error correction circuit 14. 
[0047] The predetermined data building-in circuit 1 3 
is a circuit for supplying the fixed data d as playK>ack 
data and if the linking area determining drcuit 11 
detects a linking area (CPM area), the predetermined 
data building-in circuit 13 outputs the fixed data d to the 
error correction drcuit 14 instead of the data signal 
(fixed data b, c, indicated in (D) of Fig.4) outputted from 
the data signal preampHfier 10. 

(Operation of the Video Disk Recorder 100) 

[0048] Next, an operation for linking with the video 
disk recorder having such a structure will be described. 
Fig.4 is a diagram for explaining a recording^layfc)ack 
operation of the video disk recorder 100 according to 
the first embodiment of the optical disk recording/play- 
back apparatus of the present invention. 
[0049] According to this embodiment, a repeating 
area in which the same content data is recorded repeat- 
edly over plural sectors is provided on the optical disk 1 . 
First, this will be described. Fig.4 shows a structure of 
data sector on the optical disk 1 . 
[0050] As shown in sections (A)-(C) of Rg.4. sec- 
tors 81 . S2, S3, 84, Sn are formed synchro- 
nously with preformat synchrorxjus signal ((A) off Fig.4) 
recorded in track preliminarily on the optical disk 1 and 
an ECC block is composed of 16 sectors 81-816 ((B) of 
Rg.4) while 16 sectors constitutes a single cyde. Each 
sector has an ID area in which an ID number of each 
sector is recorded at the head portion thereof, and 
includes lED area attached to that ID. CPM area pro- 
vided in each sector and user data area in which user 
data is recorded ((C) of Fig.4). 

[0051] The CPM area is a reserved area for coping 
with additional information such as copy protect and 
future demand. This CPM area is located behind the ID 
area of each sector and in front of user data. 
0)052] If user data of the same file is written divki* 
ediy in plural sectors, the same content of ^ditional 
information is written in each CPM area of the plural 
sectors. For example, if user data to be written dividedly 
in plural sectors is data which is permitted to be copied 
only once according to copy right or the like, write inh&>it 
data for inhibiting copy is recorded repeatedly in the 
CPM area of each of all the sectors in which that user 
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data is written. According to recording style of the CPM 
area, even if a CPM area In wtiich the same content 
data is recorded repeatedly Is used for linking, the func- 
tion of copy protect is not affected. 
[0053] In the video disk recorder 100 of this embod- s 
iment. linking is started within the CPM area. When 
recording of preceding user data A is terminated as 
shown in sections (C), (D) of Fig.4, the recording termi- 
nation point E is located within the CPM area. For exam- 
ple, if user data A terminated in sector SO before io 
sector SI, a fixed data a is recorded from a final end of 
the data A up to a beginning of the next sector SI . After 
the ID and lED of the sector Si are recorded, a fixed 
data b is recorded up to halfway of the CPM area. 
[0054] After that, when linking for user data B is to is 
be canried out, the linking start point S Is located within 
the CPM area of sector S1 containing the recording ter- 
mination point E. At this time, a fixed data c is recorded 
in the CPM area ahead of the user data B. 
[0055] On the other hand, in case where user data 20 
B recorded additionally in this way is played back In suc- 
cession with the user data A recorded in advance, as 
shown in section (E) of Fig.4. user data A in sector SO, 
and ID area and lED area in the sector Si are played 
back as usual. Then, the linked CPM area is played 2s 
back assuming that the predetermined data d Is always 
recorded regardless of the content of data signal 
recorded here. 

[0056] In other words, because data may be 
destroyed due to a gap, ovenwrite or the like in the link- 30 
ing area, if that linking area is read out as usual, a play- 
back error may occur. Thus, in the video disk recorder 
100 of this emkDodiment. user data is played back 
assuming that the fixed data d is recorded, regardless 
of whether data in the CPM area in which no user data 3S 
is recorded is effective or destroyed. More specifically, 
when data signal is read out from the optical disk 1 , the 
fixed data d supplied from the predetermined data buikl- 
ing-in drcuit 13 is played back by sk^'ng that CPM 
area or neglecting data b. c read out from the CPM 40 
area. 

[0057] Although according to this embodiment, ^ 
(that is. "0*^ is used as each of the aforementioned fixed 
data a, b. c, d, other value than the one is permitted and 
it is needless to say that the amount of each data may 4S 
be set up as required. (Effect of the Video Disk 
Recorder 100) 

[0058] In the video disk recorder 1 00 of this embod- 
iment, the fixed data b, c are recorded In the CPM area 
and when the CPM area is played back, the fixed data so 
b. c played back from the optical disk 1 are not used as 
the playback data, but the fixed data d is used. Thus, 
even if the fixed data b, c in a linking area is destroyed 
upon linking, a read error in the linking area can be 
avoided, so that the linked data can t>e always played ss 
back excellently from a beginning of that data. 
[0059] Because according to this embodiment, the 
CPM area is used as the linking area, no user data area 



is wasted, so that a prot>lem that the effective recording 
capacity is reduced by the linking can be solved. 
Because the CPM area is an area in which the same 
content data is recorded repeatedly over plural sectors, 
even if one of them is used, a function thereof is not 
aflected. 

[Second Embodiment] 

(Structure of Video Disk Recorder 200) 

[0060] Next, a second emtxxiiment of the present 
invention will be described in detail. Fig.5 is a block dia- 
gram showing schematically a video disk recorder 200 
according to the second embodiment of the optical disk 
recording/k3layt>ack apparatus of the present invention. 
[0061] Referring to the same Figure, the video disk 
recorder 200 records and plays back inf6rmatk>n signal 
on and from the optical d'^k 1 via the pickup 2 like the 
aforementioned video disk recorder 100. Particularly, 
the video disk recorder 200 has a function for linking 
new information signal in the back of an area in which 
information signal is already recorded on the optical 
disk1. 

[0062] In this vkJeo disk recorder 200, the pickup 2 
plays back a recorded area at a low laser power and 
upon linking, recording is canried out in a non-recorded 
area adjacent to this recorded area continuously with 
the recorded area at a high laser power. 
[0063] Then, a data signal preanplif ier 21 for ampli- 
fying data signal read out from the optical disk 1 , a wob- 
ble detecting circuit 25 for detecting a wobble recorded 
in a track of the optical disk 1, a preformat address 
detecting circuit 27 for detecting preformat synchronous 
signal and a land pre-pit recorded in the optical disk 1 in 
advance and a laser driving circuit 9 for controlling an 
operation of the pickup 2 are connected to the pickup 2. 
[0064] A playback clock generation circuit 22 Is con- 
nected to a data signal preamplifier 21. The playtiack 
dock generating drcuit 22 generates a playt>ack dock 
necessary for playback count which counts a timing for 
playback by playing back data recorded in the recorded 
area. More specifically, playt^ack clock is calculated 
from length of pits and interval between pits for data 
recorded in the recorded area. Then, playback clock 
generated in the playback dock generating drcuit 22 
are transmitted to the phase comparison drcuit 23 and 
counting circuit 30. 

[0065] The aforementfoned wobble detecting circuit 
25 detects a waveform of a wobble recorded preliminar- 
ily on the optical disk 1 so that it is pre-formatted. An 
output from the wobble detecting drcuit 25 is inputted to 
the write clock generating circuit 26. This write dock 
generating circuit 26 generates a write dock necessary 
for carrying out recording count which counts a timing 
for recording user data outputted from the user data 
supplying drcuit 6 into the optical disk 1 . based on wok>- 
ble signal waveform supplied from the wobble detecting 
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circuit 25 and a correction signal supplied from the cor- 
rection operation circuit 32. The write cliDck generated 
here is transmitted to the phase oonnparison circuit 23 
and recording signal generating circuit 8. 
[0066] The phase comparison circuit 23 detects a s 
phase deviation by compsuing the phase of playtsack 
clock with the phase of the write clock and a value of the 
phase difference is transmitted to a terminal of the 
selection switch SW28 via the low pass filter (LPF) 24. 
This selection switch SW28 inputs a timing signal for w 
starting a linking outputted from the linked recording 
start timing generating circuit 31 as a selection control 
signal and carries out connection or cutting of an output 
from the phase comparison circuit 23 to the correction 
operation circuit 32. The pre-format address detecting is 
circuit 27 reads out a pre-fbrmat synchronous signal 
arKJ land pre-pit of the optical disk 1, and controls an 
operation of the CPU 29 and counting circuit 30 by 
detecting the pre-format synchronous signal. The CPU 
29 controls entirely the vkleo disk recorder 200. 20 
[0067] The correction operation circuit 32 outputs a . 
correction signal to the write clock generating circuit 26 
so that a write clock generated from the wobtDle signal 
outputted from the wobble detecting circuit 25 is output- 
ted synchronously with the playfc)ack dock in the write 25 
clock generating circuit 26. based on a phase difference 
signal supplied from the LPF 24 via the selection switch 
SW28. More specifically, by adding or subtracting a 
phase difference fc>etween the playt>ack clock and write 
ckx:k to and from the phase of a write clock generated 30 
from the wobble signal, it makes the phase of a write 
clock outputted from the write clock generating circuit 
26 coincide with the phase of the playt>ack clock. 
[0068] On the other hand, the aforementioned 
counting circuit 30 detects an address on the optical 35 
disk 1 based on the output of the pre-format address 
detecting circuit 27 or playt>ack clock generating circuit 
22 and upon linking, counts for detecting a linking area 
located a border between the recorded area and non- 
recording area A result of detection on tiiis counting cir- 40 
cuit 30 is outputted to the linked recording start timing 
generating circuit 31. This linked recording start timing 
generating drcuit 31 computes a timing for starting the 
linking and outputs a result of this computation to the 
recording signal generating circuit 8 and at tfie same 45 
time, to the selection switch SW28 as a selection control 
signal. 

[0069] The recording signal generating circuit 8 
generates a recording signal based on an output from 
the write clock generating circuit 26 and respective out- so 
puts of the linked recording start timing generating dr- 
cuit 31. user data supplying circuit 6. and ID data 
generating drcuit (not shown) arKi transmits it to the 
laser driving circuit 9. The laser driving drcuit 9 records 
information signal on the optical disk 1 by means of the ss 
pickup 2 based on a recording signal generated from ■ 
the recording signal generating circuit 8. 



(Operation of Video Disk Recorder 200) 

[0070] Next, an operation of linking with the video 
disk recorder 200 having such a structure will be 
described. Fig. 6 is a diagram for explaining a record- 
ing4>layt)ack operation of the video disk recorder 200 
according to the second emtx)diment of the optical disk 
recording/jDlayt^ack apparatus of the preserrt invention. 
According to this enrdbodiment different from the video 
disk recorder 1 00 according to tiie first embodiment, the 
finking does not have to be carried out only in a prede- 
termined linking area. When the linking is carried out, 
first, a recorded area is played back. Then, at the same 
time when a last recording termination point is 
exceeded, new data can be recorded in a non-recorded 
area. 

[0071] As shown in sections (A)-(C) of Fig.6. in the 
recorded area A. generation of the playt^ack clock and 
generation of write dock are carried out. More specifi- 
cally, a playt>ack dock( indicated in (B) of Fig. 6) is gen- 
erated from data signal by the playback dock 
generating circuit 22 and the write clock generating cir- 
cuit 26 generates a write clock (indicated in (C) of Rg.6) 
from the wobble signal. In this while, linking is kept OFF. 
Further, the switch SW28 is ON (indicated by (D) in 
Fig.6) so that tiie LPF 24 is connected to the correction 
operation circuit 32. The phase comparison circuit 23 
detects a phase difference between a playt^ack dock 
and a write clock and transmits it to the correction oper- 
ation drcuit 32 via the switch SW28. The correction 
operation circuit 32 transmits a correction signal to the 
dock generating circuit 26 so as to synchronize tiie 
playt)ack clock with the write clock teased on the phase 
difference value. 

[0072] During a playt>ack of the recorded area A a 
playt^ack dock from the playt>ack dock generating dr- 
cuit 22 is transmitted to the counting circuit 30. This 
counting circuit 30 is turned ON when a pre-format syn- 
chronous signal supplied from the pre-format address 
detecting circuit 27 is inputted ((F) in Fig.6) so that 
counting of a playk^ack dock is started ((G) in Fig.6). 
Based on counting by the counting circuit 30. the linked 
recording start timing generating circuit 31 detects a last 
recording termination pdnt E and counts a timing of 
linking start. 

[0073] If a reacfing position of the pickup 2 reaches 
the linked recording start point S. linking is started ((E) 
in Fig.6). Then, the linked recording start timing gener- 
ating drcuit 31 instructs to start recording of user data B 
to the recording signal generating drcuit 8 and conre- 
spondingly. the laser driving circtnt 9 increases laser 
power for recording so as to start recording ((H) in 
Fig.6). 

[0074] On the otiier hand, when the finked record- 
ing start point is passed, the linked recording start tim- 
ing generating drcuit 31 turns OFF the switch SW28 so 
as to cut off a connection k>etween the LPF 24 and cor- 
rection operation drcuit 32. With this condition, the 



8 



15 



EP 1 022 735 A2 



16 



counting circuit 30 is turned OFF ((A), (D), (G) in Rg.6). 
[0075] At the same time when the last recording ter- 
mination point E is passed, a supply of tiie phase differ- 
ence value from the LPF 24 Is cut out. As a result only 
the wobble signal is inputted from the wobble detecting 
circuit 25 to the write clock generating circuit 26 and the 
write dock is generated based on only this signal ((A)- 
(C) in Rg.6). A write clock generated based on a signal 
from the wobble is transmitted to the recording signal 
generating circuit 8 and then, tiie recording signal gen- 
erating circuit 8 generates a recording signal corre- 
sponding to this write signal. 

[0076] At an instant of tiiis linking, a non-synchro- 
nous signal is inputted into the write clock generating 
circuit 26 at the same time when the linking area S is 
passed. The write clock generating circuit 26 reacts with 
a change of signal mildly. As a result, the clock changes 
gradually from a write dock synchronous with tiie play- 
back dock to a write clock generated based on the wob- 
ble. Because this change of tiie clock can be carried out 
so that t)oth the docks are continuous, an occurrence of 
data reading error in the linking area can be prevented. 

(Effect of Video Disk Recorder 200) 

[0077] in the video disk recorder 200 of this embod- 
iment, in tiie linking area, the clock changes mildly from 
a write dock synchronous witii the playback clock to a 
write clock generated based on the wobble preliminarily 
recorded on the optical disk 1, so as to avoid incontinu- 
ity of recording in the linking area. As a result, it is pos- 
sible to prevent an occurrence of an error in the linking 
area. 

[Third Errtoodiment] 

(Structure of Video Disk Recorder 300) 

[0078] Hereinafter, a third embodiment of the opti- 
cal disk recording/playback apparatus of tiie present 
invention will be described. Fig. 7 is a block diagram 
showing schematically a video disk recorder 300 
according to a third embodiment of the optical disk 
recording/j^layback apparati^ of the present invention. 
The third embodiment of tiie present invention will be 
described in detail. 

[0079] As shown in Fig.7. tiie video disk recorder 
300 records and plays back information signal on the 
optical disk 1 by means of the pickup 2. 
[0080] In the same Figure, a focus error detecting 
circuit 41 and an address detecting drcuit 46 for detect- 
ing an address pre-fbnmatted on a track of the optical 
disk 1 are connected to the pickup 2. The focus error 
detecting circuit 41 detects a focus error of laser beam 
of tiie pickup 2 and the deteded focus error is transmit- 
ted to a focus servo circuit 42 via an adding drcuit 48. 
The focus servo drcuit 42 drives the aduator drive dr- 
cuit 43 according to tiie focus error. The aduator drive 



drcuit 43 drives the actuator (not shown) so as to lift 
up/down an objective lens of the pickup 2 with resped to 
a signal face of the optical disk 1 to eliminate the ibcus 
error. 

5 [0081] On the other hand, tiie address detecting cir- 
cuit 46 outputs a detected address to the timing gener- 
ating drcuit 47. The timing generating drcuit 47 counts 
a timing for changing over the selection switch SW44 
k>ased on an address deteded by the address detecting 

10 drcuit 46. TTiis selection switch SW44 connects an off- 
set voltage generating circuit 45 to an adding drcuit 48 
based on a control signal from the timing generating dr- 
cuit 47. 

[0082] The offset voltage generating circuit 45 gen- 
15 erates and hotels an offset compensation voltage of a 
predetermined value to eliminate a loss of focus due to 
a change of the wave length of laser caused upon 
change from playback to recording. That is, in order to 
immediately eliminate a loss of tiie focus of laser beam 
20 caused when a changeover from playback to recording 
just at the timing of passing of the linking start point, this 
offset condensation voltage is applied to the focus 
servo drcuit 42. Consequentiy. the aduator drive circuit 
43 is made to carry out focus adjustinent preliminarily 
25 so as to make the focus point of laser beam a focus 
pdnt upon recording, before linking start, so that it 
comes tiiat when the linking is started, a k>ss of the 
focus is already correded. 

[0083] The offset compensation voltage is a voltage 
30 to be applied to focus laser beam which is focused 
under a playback power even when the laser power is 
used at a recording power larger tiian the playback 
power. 

[0084] Rg.8 is a diagram showing a relation 
35 between voltage and a deviation, of the pickup when tiie 
focus en^or signal is applied. In the same figure, 
although a focus point shown by the focus error signal 
(FE) under the playback power is 01. it moved to 02 in 
case of the recording power. Therefore, it is necessary 
40 to match the focus point 01 with 02 before tiie playt)ack 
power changes to the recording power. According to the 
offset compensation voltage of this embodiment to 
eliminate the offset voltage shown in the figure, a prede- 
termined voltage v is applied to the focus error signal 
45 and tiien the FE under the playt>ack power is raised so 
as to match a point 03 on the FE under tiie playback 
power with 02. 

(Operation of Video Disk Recorder 300) 

so . 

[0085] Next, a linking operation of tiie video disk 
recorder 300 having such a structure will be described. 
Rg.9 is a diagram for explaining the linking operation of 
the video disk recorder 300 according to the third 
55 embodiment of the optical disk recording^ayi^ack 
apparatus of the present Invention. . 
[0086] First, an address arid a focus error are 
deteded in a recorded area under the playback mode 



9 



3NSDOCID: <EP 1022735A2_L> 



17 



EP1022 735A2 



18 



{(A) In Rg. 9). In this while, a linking start point S is 
detected by the address detecting circuit 46 so as to 
measure a timing for the linking start by the timing gen- 
erating circuit 47. 

[0087] Next, just i>efore a position of the pickup 2 s 
approaches the linking start point S, the timing generat- 
ing circuit 47 turns ON the selection switch 44 (indicated 
in (B) of Fig.9) so as to supply an offset compensatfon 
voltage from the offset voltage generating circuit 45 to 
the adding drcuit 48. With addition of this offset com- io 
pensation voltage, the wave length of laser beam pro- 
jected by the pickup 2 changes, so that to eliminate a 
loss of the focus, the focus servo circuit 42 and actuator 
drive circuit 43 deflect a position of the ofc)jective lens of 
the pickup 2 (indicated in (C) and (D) of Fig.9). is 
[0088] When the linking start point S is passed, the 
playback mode is changed to the recording mode and 
the tinvng generating circuit 47 turns OFF the selection 
switch 44 so as to cut off a supply of the offset compen- 
sation voltage (indicated in (A) and (B) of Fig.9). If the 20 
playt)ack nrtode is changed to the recording mode, the 
wave length of laser beam is changed. Although with 
th's, the focus point begins to move, because the loss of 
the focus has been already eliminated by the offset 
conpensation voltage, this loss of the focus does not 2S 
occur at the linking start point S and further the objec> 
five lens does not move (indicated in (C) and (D) of 
Rg.9). 

(Effect of Video Disk Recorder 300) 30 

[0089] Because the video disk recorder 300 of this 
embodiment prevents a loss of the focus at the linking 
start point S, the loss of the focus just after a linking 
start can be eliminated and an accurate pit can be 35 
formed on a track just after recording is started, thereby 
securing data reliability. 

[0090] According to the optical disk recording/j9iay- 
back apparatus of the present invention, as described 
above, when additionally recording new data just after 40 
an already recorded area, that is, carrying out so-called 
linking in a recordable/reproducible type optical disk 
such as DVD-R, an occurrerKe of a non-recording gap 
or an overwrite in a linked portion can be prevented so 
as to prevent an error upon playt>ack, thereby making it 4s 
possible to record data finely. Consequently, the capac- 
ity of the optical disk can be used effectively to a maxi- 
mum extent. 

[0091 ] Further, according to the optical disk record- 
ing/playt)ack apparatus of the present invention, when so 
the linking is earned out in such a recording type optical 
disK it is possS>le to prevent an occurrence of an error 
due to a loss of focus ispon linking thereby securing 
recording of data. 

[0092] It should be understood that many mocfif ica- ss 
tions and adaptations of the invention will become 
apparent to those skilled in the art and it is intended to 
encompass such obvious modifications and changes in 



the scope of the claims appended hereto. 
Claims 

1. An optical disk recording^ls^ack apparatus (100) 
for recording and playing back information signal 
using an optical disk (1) capable of additfonaily 
recording new information signal subsequent to 
existing recording area in which irrformation signal 
is recorded, said optical disk recording/playback 
apparatus (1 00) comprising: 

a data generating means (4. 5) for setting a 
linking start point (S) for additionally recording 
in a predetermined area sut^sequent to said 
existing recording area and generating prede- 
termined data to be recorded in an area from 
the linking start point (S) up to a termination 
point of said predetermined area to output said 
predetermined data; 

a signal recording means (6, 7, 8, 9) for irput- 
ting said predetermined data from said data 
generating means (4, 5) so €s to record said 
predetermined data from said linking start point 
(S) up to the termination point of said predeter- 
mined area and recording said new information 
signal in an area subsequent to said predeter- 
mined area; and 

a play back means (11. 12, 13, 14. 15). upon 
detecting a portion corresponding to said pre- 
determined area from the played-t^ck irrforma- 
tion signal, for reading no information signal 
from this portion^ 

2. An optical disk recording/playback apparatus (100) 
according to daim 1 wherein upon detecting the 
portion corresponding to said predetermined area 
from the played-t>ack information signal, said play 
back means (11, 12. 13, 14, 15) reads no informa- 
tion signal from^the portion but outputs a second 
predetermined data assuming that the second pre- 
determined data is read instead. 

3. An optical disk recordingy|Dlayt>adc apparatus (1 00) 
according to claim 1 wherein said data generating 
means (4, 5) sets up cyclically a muKiplfolty of pre- 
determined areas in a recordable area in sakJ opti- 
cal disk (1). 

4. An optical disk recordingyk3layt>ack apparatus (1 00) 
according to. claim 2 wherein. said signal recording 
means (6. 7, 8, 9) records said predetermined data 
from a termination point of said existing recording 
area up to said linking start point (S). 

5. An optical cfisk recording/k^layback apparatus (100) 
according to claim 3 wherein said data generating 
means (4. 5) sets a specific area in each sector of 
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the recordable area as said predetermined area. 

6. An optical disk recording/jslayback apparatus (100) 
according to daim 5 wherein said specific area is 
an area located behind an ID area and in front of an s 
user data area. 

7. An optical disk recording/kDiayback apparatus (200) 
for recording and playing back information signal 
using an optical disk (1) capable of additionally io 
recording new information signal subsequent to 
existing recording area in which information signal 

is recorded, sakJ optical disk recording/t>layback 
apparatus (200) comprising: 

IS 

a playt>ack clock generating means (22) for 
generating and outputting a playback ck>ck 
from infbrmatk)n signal recorded in said exist- 
ing recording area: 

a recording clock generating means (26) for 20 
generating and outputting a recording clock 
t>ased on a reference signal recorded in said 
optical disk (1); 

a linking start point generating means (23, 24; 
28, 29, 30. 31 , 32) for detecting a recording ter* 2S 
mination point (E) of information signal 
recorded in saki existing recording area and 
changing a recording clock synchronized with 
said playback dock to said recording clock 
generated based on said reference signal so 30 
as not to produce an incontinuity between said 
playback dock and recording dock at the termi- 
nation point (E) to generate a linking start point 
(S): and 

a recording signal generating means (8) for 35 
starting output of new information signal syn- 
chronous with sakl recording dock generated 
based on saki reference signal from saki link- 
ing start point (S). 

40 

8. An optical disk recording/j^layback apparatus (300) 
for recording and playing back information signal 
using an optical disk (1) capable of additionally 
recording information signal subsequent to a 
recording area in which information signal is 4s 
recorded, said optical disk recording/j3layt>ack 
apparatus (300) comprising: 

a focus error detecting means (41 ) for detecting 
a focus error of a pickup; so 
a focus control means (42, 43) for controlling 
focusing of said pickup so as to eliminate said 
focus error by inputting said focus error; and 
a compensating means (44, 45. 47) for gener- 
ating/hdding a compensatfon signal so as to ss 
eliminate a foss of focus of said pickup whrch 
produced when playback state of information 
signal recorded in sakJ existing recorcfing area 



is changed to additional recording state for 
additionally recording new information signal 
and outputting said corrpensation signal to 
saki focus control means (42, 43) at saki 
change-over time. 

9. An optical disk (1) capable of additionally recording 
information signal subsequent to existing recording 
area in which information signal Is recorded, 
wherein a linking start point (S) for additional 
recording is set up in a predetermined area subse- 
quent to said existing recording area, a predeter- 
mined data is recorded from the linking start point 
(S) up to a termination point (E) of said predeter- 
mined area, and new information signal is recorded 
In a new recording area subsequent to saki prede- 
termined area. 

10. An optical disk (1) according to claim 9 wherein a 
plurality of predetermined areas are set cydlcally. 

11. An optical disk (1) according to claim 10 wherein a 
specific area in each sector is saki predetermined 
area. 

12. An optical disk (1) according to daim 11 wherein 
said specific area is located behind an ID area and 
in front of an user data area. 
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